Commitment to apoptosis by ceramides depends on mitochondrial respiratory function, cytochrome c release and caspase-3 activation in Hep-G2 cells.
Apoptosis and necrosis are distinct forms of cell death that occur in response to various agents. We studied the action of N-Acetyl-D-sphingosine (C2-ceramide) or N-hexanoyl-D-sphingosine (C6-ceramide) in human hepatoma HepG2 cell line. The cells were treated in vitro for 1-24 h. Cell toxicity was evaluated by MTT assay. DNA content was estimated by gel electrophoresis and flow cytometry. Measurement of mitochondrial respiration, analysis of cytochrome c release and caspase-3 activation were assessed in order to determine if either of these events in the induction of apoptosis and/or necrosis was predominant. We have demonstrated that C2 and C6-ceramide were cytotoxic in a time and dose-dependent manner. After 24 h of treatment with 100 microM of C2 and C6 the morphology (May-Giemsa staining) of treated cells displayed an apoptotic phenotype in C6-treated cells, confirmed by a high (sub-G1 peak > 20%) proportion by flow cytometry while a necrotic morphology was observed after C2-ceramide treatment, confirmed by DNA smearing in DNA electrophoresis. After C6-ceramide incubation, the respiratory chain was functional only slightly inhibited (20%), there was production of ATP, cytochrome c release without ROS production, activation of caspase-3 and induction of apoptosis. On the contrary, C2-ceramide inhibited the respiratory chain more intensely (80%) increased significantly ROS production, which resulted in an arrest of ATP production, no cytochrome c release and absence of caspase-3 activation. Finally after complete exhaustion of intracellular ATP, mitochondrial explosion induced necrotic cell death. In conclusion, evidence suggest that mitochondrial respiratory chain function is essential for controlling the decision of the cell to enter a apoptotic or necrosis process.